I.E. and S.M.C. contributed equally to this work.
acillus phage SalinJah was isolated from a soil sample collected from Gyeonggi-do, South Korea (37°30=00.0ЉN, 127°15=00.0ЉE), and isolated on Bacillus thuringiensis Berliner 1915 DSM 350 (Bt-350), a nonpathogenic (1) member of the Bacillus cereus group, along with other endospore-forming Bacillus species, such as B. cereus, B. anthracis, B. weihenstephanensis, and others (2), and it is available from the German Collection of Microorganisms and Cell Cultures (https://www.dsmz.de/). Isolation and characterization of SalinJah were completed by undergraduate student researchers as part of the SEA-PHAGES program, as described previously (3) . Additional information about SalinJah and other Bacillus phages isolated by undergraduate researchers can be found on the Bacillus phages database (BPDB) (http://bacillus.phagesdb.org/).
SalinJah is a Myoviridae double-stranded (dsDNA) bacteriophage with an icosahedral head 80 nm in diameter and a 187-nm contractile tail. It produces approximately 1-mm turbid plaques when grown on Bt-350 overnight on Trypticase soy agar. Shotgun sequencing was carried out by the Pittsburgh Bacteriophage Institute to approximately 878-fold coverage by Illumina sequencing. SalinJah has a linear 161,140-bp genome, with 2,770-bp direct terminal repeats and a GϩC content of 38.7%. Genomic analysis determined that SalinJah contains 292 protein-coding genes, of which 45 have been assigned predicted functions.
A comparison of SalinJah with other Bacillus phages by nucleotide identity, synteny, and phylogenetic analysis identified Bacillus phage Helga (see BPDB) as the most similar previously sequenced phage, with an average nucleotide identity (ANI) of 0.92 (4). SalinJah and Helga share high similarity with members of cluster C, subcluster C1, such as Bacillus phages Hakuna (accession no. KJ489399) and Megatron (accession no. KJ489401) in the above-mentioned respects, as well as in the presence of a large noncoding region, the lack of tRNA genes, and by encoding the same group I endolysins (5) . In contrast, SalinJah shows lower ANI with phages in other C subclusters, with an ANI of 0.63, 0.62, and 0.59 compared to members of subclusters C2, C3, and C4, respectively. However, the average Ϯ standard deviation (SD) ANI among established and presumptive subcluster C1 phages is 0.92 Ϯ 0.03, whereas the average Ϯ SD ANI of SalinJah and Helga with C1 subcluster members is only 0.79 Ϯ 0.01. This is below the 0.80 threshold established for subclusters (5) . Together with differences observable through phylogenetic analysis and whole-genome alignment (6), this suggests the need for the creation of a new subcluster encompassing SalinJah and Helga.
As with C1 subcluster members, SalinJah demonstrated a broad host range and was able to infect several B. cereus group species, including B. cereus FDA5 (ATCC 10702) and Gibson 971 (ATCC 14579) and B. thuringiensis Al Hakam, PS52A1, and Bacillus (ATCC 33679), although not B. anthracis delta Sterne or more distantly related Bacillus species tested. Codon usage bias analysis using scnRCA (7), using B. thuringiensis kurstaki HD73 (accession no. NC_020238.1) as a reference strain, reveals optimization of lytic phase genes (e.g., tail and capsid proteins, RecAtype recombinases, endolysins, and the two ribonucleotidediphosphate reductase subunits) for translational throughput on B. cereus strains, in agreement with previous findings for B. cereus group bacteriophages. Accession number(s). The complete genome sequence of the Bacillus phage SalinJah is available in GenBank with the accession no. KX011169.
